70          MECHANICS AND ALLIED SUBJECTS
the same and in Fig. 90 when pulley A makes 1 turn the belt passes over each pulley a distance equal to the circumference of pulley A or 27rl2 or 24?r in. and if the rim of pulley B has passed through 247r in. for 1 turn of pulley A and its diameter is 12 in. it has made a number
of turns in this time equal to TX- or 2.    The following
simple rule is convenient for calculating speeds of pulleys. The diameter of the driving pulley multiplied by its
speed is equal to the diameter of the driven pulley multiplied by its speed. In calculating the length of belt to connect two pulleys if the pulleys are the same size and the belting FIG. 91.                 is not crossed the length of
belt required is equal to twice
the distance between the centers of the pulleys plus the
circumference of one of the pulleys.    In Fig. 91 the length
of belt needed equals
18 2X6 + 7T X^2
or                          12 + 4.7 or 16.7 ft.
If the diameters of the pulleys are not the same, but do not differ greatly and the distance between their centers is large compared with the pulley diameters, the length of belt is found very nearly by adding to twice the distance between the pulley centers half the circumference of each of the pulleys.
PROBLEMS
1. It is desired to run a countershaft at 200 r.p.m. from a line shaft running at 800 r.p.m. If the pulley on the line shaft is 18 in. in diam., what size pulley is required on the countershaft?